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© Variable aperture formed by linearly movable elements. 

© A plurality of aperture blades (24) are each pro- 
vided with an opening having a V-shaped edge, such 
that when the blades (24) are superimposed they 
cooperate to define a six-sided aperture. The blades 
(24) are each mounted for rectilinear movement by a 
pair of guide pins (46). Cam pins (44) supported on 
a driver (31 ) rotated by a stepper motor (40) engage 
cam slots in the blades (24) and position them 
rectilinearly to change the aperture size. 
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VARIABLE APERTURE FORMED BY LINEARLY MOVABLE ELEMENTS 



Technical Held 

The present invention relates to apparatus for 
forming apertures in optical systems and more 
specifically to apparatus for forming a nearly cir- 
cular variable aperture using linearly movable ele- 
ments. 



Background Art 



Apparatus for forming apertures in an optical 
path are disclosed in the prior art. Conventionally, 
most apparatus employ blades which are rotated to 
position the blades toward or away from an open- 
ing to vary its size. While such apparatus effec- 
tively produce variable apertures, they do not 
achieve the precise incremental resolution required 
in systems employing digital processing of images 
in a video system. 

Disclosure of Invention 



In accordance with a preferred embodiment of 
the invention, a plurality of aperture blades having 
surfaces which cooperate to define a variable ap- 
erture are mounted for rectilinear movement to 
change the size of the aperture. Means are pro- 
1 vided to move said blades simultaneously in pre- 
determined increments to incrementally vary the 
size of the aperture. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Other advantages of the present invention will 
become apparent from the following detailed de- 
scription of a preferred embodiment of the inven- 
tion taken in connection with the accompanying 
drawings wherein: 

FIG. 1 is an exploded perspective view of 
apparatus for supporting a lens and including ap- 
paratus for defining a variable aperture in accor- 
dance with the invention; 

FIG. 2 is a plan view of one of the aperture 
blades shown in FIG. 1; 

FIG. 3 is a plan view of the sector gear 
driver and one of the aperture blades shown in FIG. 
1 illustrating how open and closed positions of the 
aperture blade are achieved; and 

FIG. 4 is a plan view of the aperture blades 



in overlapping relationship to form a six-sided ap- 
erture. 



5 Best Mode For Carrying Out The Invention 



Referring to FIG. 1 of the drawings, there is 
shown a lens mount of the type used for example 

to in a film-to-video display apparatus. The lens 
mount includes a flat circular plate 10 having a 
cylindrical central extension 8 provided with a cen- 
tral opening 12 adapted to receive a lens assembly 
14. An upper cover plate 16 is mounted on the 

75 plate 10 in spaced relationship therewith by two 
pairs of spacers 18 and 19 extending upwardly 
from the lower plate 10. The two upper spacers 18 
each comprise two parallel cylindrical portions (a) 
and (b). The larger portion (a) is bored and thread- 

20 ed, and the smaller portion (b) is provided with a 
locater pin (c) which is received by a complimental 
hole (d) in the plate 16 and mounting flanges of 
stepper motor 40 to support the latter. When the 
plate 16 is placed on the spacers 18, it is posi- 

25 tioned angulary until the pins (c) of spacers 18 
enter their complimental holes (d) whereupon the 
upper plate 16 will seat against the spacers 18. 
The remaining two spacers 19 comprise only the 
larger portion (a) which is bored and threaded. 

30 Screws (not shown) will then be inserted into holes 
(e) which will be aligned with the portions (a) and 
tightened to firmly attach the upper plate 16 to the 
lower plate 10 to enclose the assembly. An open- 
ing 20 in the upper plate 16 is aligned with the 

35 optical path to permit light to reach the lens assem- 
bly 14. 

A variable aperture for the optical path is de- 
fined by a plurality of (in this case 3) aperture 
blades 24, one of which is depicted in detail in FIG. 

40 2. As shown in FIG. 2, each blade 24 comprises an 
elongated flat blade member having a guide slot 27 
in each end, a cam slot 28 adjacent one end and 
an aperture opening 30 in the center. 

As shown in FIG. 2, each aperture opening 30 

45 comprises a generally rectangular opening having 
a V-shaped side 32. The three blades are posi- 
tioned with their respective longitudual axis at 60 
degree angles with each other so that their respec- 
tive V-shaped aperture sides 32 cooperate to form 

50 a six-sided aperture as shown in FIG. 4. Movement 
of the three blades simultaneously along their re- 
spective longitudual axis will increase or decrease 
the aperture size depending on the direction of 
movement. 

The aperture blades 24 are positioned by an 
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aperture driver 31 comprising a ring like structure 
adapted to be rotatably mounted on cylindrical 
extension 8. The driver 31 has an intergal arm 34 
on which is formed a sector gear 36 adapted to be 
engaged by a pinion 38 of a stepper motor 40 5 
mounted on the upper surface of plate 16 by pins 
(d). Upon energization of the stepper motor 40, 
pinion 38 will rotate and drive sector gear 36 to 
angularly position the aperture blade driver 31 on 
the cylindrical extension 8 to effect rectilinear dis- 10 
placement of the aperture blades as now will be 
described. 

The aperture blade driver 31 is provided with 
three cam pins 44 which are received by the cam 
slots 28 respectively when the aperture blades 24 is 
are placed on the aperture blade driver 31. A 
plurality (in this case six) of equally radially spaced 
guide pins 46 are mounted in cylindrical extensions 
48 of the lower plate 10 respectively. The exten- 
sions 48 are shorter in height than the spacers 18. 20 
The other end of each guide pin is received by a 
complimentally spaced bore (f) in the cover plate 
16. 

Each diametrically opposed pair of guide pins 
46 are received by the elongated guide slots 27 25 
respectively of an aperture blade. Each blade is 
thus restricted to rectilinear movement for a dis- 
tance determined by the length of its guide slots. 

The operation of the apparatus will be apparent 
from FIG. 3 which illustrates the aperture blade 30 
driver 31 displacing one of the aperture blades 24. 
The maximum^ open position of the aperture is 
depicted by the solid lines. In this position, the pin 
44 will be at one end of cam slot 28. If the stepper 
motor, is activated to rotate the driver 31 coun- 35 
terclockwise, the pin 44 will rotate to displace ap- 
erture blade 24 to the right in a rectilinear path 
defined by the shape of the cam slot 28 and by 
two of the pins 46, the dashed lines indicating the 
maximum or closed condition of the aperture. The 40 
other two blades will move in an identical manner. 
Thus a variable aperture is established by actuation 
of the stepper motor 40. 

ft will now be apparent that the disclosed em- 
bodiment comprises an efficient low cost apparatus 45 
for providing a six-sided aperture utilizing three 
rectilinearly movable blades activated by cam ac- 
tion. 

The present invention has been described in 
detail with particular reference to a preferred em- so 
bodiment thereof, but it will be understood that 
variations and modifications can be effected within 
the spirit and scope of the invention. 



Claims 

1. Apparatus for providing an aperture in an 



optical path characterized in that there is: 
at least three blades (24) having openings (30) with 
sides that cooperate to define an aperture; 
means for mounting (27, 46) said blades (24) for 
rectilinear movement to vary the size of said ap- 
erture; and 

cam means (28, 31, 44) actuatable for simulta- 
neously moving said blades (24) to vary said ap- 
erture. 

2. Apparatus for providing an aperture as 
claimed in Claim 1 further including means (40) for 
actuating said cam means (28, 31, 44) in predeter- 
mined increments to incrementally move said 
blades (24) and incrementally vary the size of said 
aperture. 

3. Apparatus for providing an aperture as 
claimed in Claim 1 or 2 wherein said blades (24) 
comprise three elongated blade members (24) 
each having a generally rectangular aperture open- 
ing (30), one side of each opening (30) being 
generally V-shaped (32), the openings (30) of said 
members overlapping around a central axis where- 
by their respective V-shaped sides (32) cooperate 
to define a six-sided aperture. 

4. Apparatus for providing an aperture as 
claimed in Claims 1 to 3 wherein each of said 
aperture blades (24) includes a pair of elongated 
guide slots (27); and 

said apparatus further includes pins (46) received 
by said slots (27) to establish a rectilinear path of 
movement for said blades (24). 

5. Apparatus for providing an aperture as 
claimed in Claim 1 to 4 wherein said cam means 
(28, .31 , 44) comprise a cam slot (28) in each of 
said blade members (24) and a cam pin (44) re- 
ceived by each of said cam slots (28); and 

said apparatus further including means (31) for 
simultaneously positioning said cam pins (44) to 
move said blade members (24). 

6. Apparatus for providing an aperture in an 
optical path characterized in that there is: 

a pair of plates (10, 16) mounted together in 
spaced relationship; 

at least three elongated movable aperture blades 
(24) positioned between said plates (10, 16) in 
overlapping relationship with each other; 
said blades (24) having openings (30) which coop- 
erate to form a generally circular aperture; 
guide means (27, 46) mounted on one of said 
plates (10, 16) for restricting each of said blades 
(24) to axial rectilinear movement, and 
cam means (28, 44, 31) mounted on one of said 
plates (10, 16) for simultaneously moving said 
blades (24) rectilinearly to vary the size of said 
aperture. 

7. Apparatus as claimed in Claim 6 wherein 
said cam means (28, 31 , 44) comprises a rotatable 
member (31) carrying a plurality of cam pins (44) 



bEST AVAILABLE COPY 



f 

5 EP 0 362 700 A1 6 

engageable with said blades (24). 

8. Apparatus as claimed in Claim 6 or 7 
wherein said guide means (27, 46) includes a pair 
of elongated guide slots (27) in each of said blades 
(24) and a pair of guide pins (46) for each blade 5 
(24) mounted on one of said plates (10, 16) and 
received by said slots (27). 
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